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I*» »Xf 3 ] rtO#f J p. 84-96, 1*5»t£*±ftl# ( 1999) 

[tfttSllRl] 4* BBsp 7-82146-9- ft *R 

[# frXW 2 ] i$g8¥ 5- 117147-9- ft W 

[«ffr*1tt3] 4$ HI ¥2-49723-9- ft $S 

[ * # It £ UK 4 ] r 7 9 * K > & «0 Jf * : * ^ v* ^ • v 'J > K 9 -tr T U - -if £ ffl V» * 
;P t- * ^ lx v f| #*B J!& r* <0 igiR 6?> 2JD (Enhancement of Archidonic: Selective 

Hydrolysis of a Single-Cell Oil from Mortierella with Candida cylindracea Lipas 
e) J , v \ - i- A> * 7 T * *) # > * f A> 5 * * V t -f f -f - (J. Am. Oil 
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[0010] 

tot^HB^IJ, 7 9* K > HI & /X l± T 9 * K > * * « Jft ffl^ » + * ft £■ W * fl- 
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*&wk x *) ^ mxaifci) tTF-t &&&&&& ( n # m « o «g it & « ) t « $s » a » at a 
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*1--^Tcolk^%tfUffl1->&^ k *« -C # 4 7 9* K^KS-ffit«JifJWKti-*'ft^-%iUI4 
, 75* K >1JS, x. 14 # ;u v -7 A , th'J-JAfii^^ilfSiti*?!*, £ 
, 7 7* F>g«7^3-^xxf ^, fli.lf75*K>S>f *x^f J', 7 7 * K > 

K>t-e*4 f'j / vt'; k, J'/yt'JK, * s y y -t y k , $ e> \z n m m 

[0019] 

ft p°p ^ «o a i& s- # x. m i4 , r v * k v gj (4 h y ^ 'j -t >; k ^ >) >mn<omm. # 40 

(«*8iS»SJ«o — «pxi4ftap**T7#K>»T**h>;^';-t>; Fittti b 'J t 

K > R Sr tg A flg US K t Lt^ttS h '^'RU K * X * ft K flj ffl i" 4 i k ifi uf fg t 4 t) 
, K H:ft««JRLTt fev>, BjEPl6***«lW»:»Fflli-*ii:* t "C&***|«jimffl:t 

[ 0 0 2 0 ] 

k > % -e * * h y 7 y y KttttiFyynv k (77*K>s^itt4h';y 50 
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Y y f y -t y Ki**ti4BBiS[on75* ri< 20Jt S (W/W) XJA _L % «f 4 

L < It 30* * %£l ± , 4 0 » £ L < 14 40fi fi XW ± T * -5 ifc IB (MJJT'Jt 'J K ) * n° I- 

6 ft <i* -f -< r -f£ ffl 1" £ c: t * » 
[ 0 0 2 1 ] 

7 7 * K > m £ # * -f * 8B (Mjyjt'JK) «4Ii*ttSftitUtl^ * 

* t Y x 1/ 7 ( Mort ierel la ) IS, , axrW^tf^;*. ( Conidiobolus ) Jg , 7 4 ^ A ( P 
ythium ) g , 7 -f h 7 h 7 ( Phytophthora ) S , ^ - V 'J a - A ( Penici 1 1 ium ) Jg , 7 10 
D K ^ -f 'J i - A ( Cladosporium ) Jg > A 3 - /V ( Mucor ) Jg , V -tf 'J j. - A ( Fusar ium 

) g , T X ^ ;W ^ ;V X ( Aspergi 1 lus ) m > ( Rhodotorula ) Jg , x> 7 

h 7 ( Entomophthora ) S > X 3r 7 X 7 > v A ( Ech i nosporang i um ) Jg , -»r 7* n V 7* 
- 7 ( Saprolegnia ) 15 C ^ t S ft^t ?: f If i I t A f r ^ 0 t ;U x -< x 7 ( Mortier 
el la ) «*;i'iri'XW7 ( Mortierel la ) ffi S U 15 1" £ flsfc ± % T 14 , fUx.l4*^;Ur-'f^U- 

7 • i n > # y ( Mort ierel la elongata ) , * ;U 7 4 J. U 7 • X +• -> 7* 7 ( Mortierel la 
exigua ) > ; E;l'-f-'fXU7-7-i , ^ r n7-fv ( Mortierel la hygrophi la ) > ■=& >U t 4 x W 
7 • T >l> t? t- ( Mortierella alpina ) ^ZmifZZttfTZZc, C lit x |/ 
5 • jc n > if 7 ( Mortierella elongata ) IF08570, t ^ f -f x u 7 • J. * '> 7* 7 ( Mort i 
erel la exigua ) IF08571, t ;w 7 -f x u 7 • 7 4 7 v 7 4 =7 ( Mortierel la hygrophi la ) 20 
IF05941, •=£ ;P 7- 4 x u 7 • T )U e 1- ( Mortierella alpina ) IF08568, ATCC16266, ATCC3 
2221, ATCC42430, CBS219.35, CBS224.37, CBS250.53, CBS343.66, CBS527.72, CBS529.7 

2 V CBS608. 70, CBS754. 68^ <?> W ft £ Kf4:i*«tj4 0 
[ 0 0 2 2 ] 

iji^wiiii^fixf,, ±f&Tfi <o&m& Amwwftffi (ifo) , xo f *Ho7^ >;* 

> • M7*- t - • 3 W 7 S" a > (American Type Culture Collection, ATCC) 5. 
£>* , Centrralbureau yoor Schimmelcul tures (CBS) h ta ^ h ffl] M < X ¥ "t" £ •! t ;J ? 
-c £ £ „ i/;*%i«I5EJ')i'-7'^±S*c,&iLftf fttJPf -f xi-7 • x n > # 7 
SAM0219 («:CW««F*8703-9-) ( ft I ft & « « 1239-^ ) if ffit I: 4 T I i , 

[ 0 0 2 3 ] 30 

t# <b ft sir tg * ?£ $: , iXlii#«*ti:giL)$f t4» & ?g 

il £ L T 14 7* A- n - * , 7 5 7 h - * , +vd-x, -9- 7 * o - x , -7 ;v h - 7. , nj^tt 

r > 7 > * mm, y y -t n - n> „ -7>^h-;i,^co — as: ft k -ft ffl $ ft -c v> * & o a* , v^-r 

nttlflJ))', Cl ft <b IC EB t> ft £ & O "C 14 & V> „ If It Ltli^T'h S£ « X * 

* , S * x * 7. , ^xJf^, 3->7.-r-i'-7*y#-, 7C S ^ > 9 , 

> WKrvt-^A, ii7>tx^Af oi^giiiii,^; u { f l^o i w « dZ' 

Ltffflfii. i it c, O *& Hfe j£#(i i$ L t ^»JKt?abtL{f# iz 40 

$lJKIi^v» 0 *ffl± — ^^j®(40. l~40mg (W/V)X, Jf H ( <4 1 - 25fi * (W/V) XO 
**tiO««Av>. *D»oa*aiaSftl*J40. 1~10**(W/V)X, » * L < I4 0. l~6*g (W/ 
V) X t L X , iff«ife*Kft*fl![*«ElinLTfcfl!*»4v> 0 
[ 0 0 2 4 ] 

$<bU, ««!^^il!8SS'IJit*it-C774 K>K*45*fi (W/W) X J£JL ± ^- * -f * 

flg ( h y 7* -t y k ) i^^Wco^rjcb^^ti-^itt-ci^o J$*i4, tt2-4Bii 

■C#«flciftt» % «S2~4B § Jil|^**?6flS^»»3 t * * o *DI§<OR^^iS«li l~8ttfiX 

* s^i^sn u , is^:i^*D l ikmm<omm it 2 -20s ex, «f 4 l < 145- isfisxt ? & , 
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SKfctriSanL, * *7B I JUL ffiL<liJS*6B§Japi, ii)4fiL<li^f4B 
§;;i|§co^&4 3 co^5it$!?llJ££0i:&&<fc 0 Ct4 - , T 7 * K > K £ 45* fi ± 

# 1- * ?a re (Mjyjt'j K) trH*:ti«-ei*«i|o#»*»tt*;ti)'ri4. 

[ 0 0 2 5 ] 

< 14 20- 30"C k L , £ £ 20- 30r t:T^*LTS#S-iiJi-^t*^: &5~ 20t I- T Jg * * 

MitT^fi&ftrere&££M-£Li<>£>rt*>-c#.6o :<oi t iiasficiott, ± re 
ISiS* cojSS^f&ftrere^co M4 * ±#Ht L * * i t rt* T § & . « « co P HI4 4~ 10, » 

W, fft L< I45-20BW, J: L< li5-15BBff9, 10 

[ 0 0 2 6 ] 

»4f /iti Lt, ^*^S?ilSift j SSrft(l«l't*J3lH»-, T 9 * K > Wt ■£ *T *4 J3S K 3 *R W *D 
**»4-tToT77 + K^l^t*il«r»5 ^ t <> T-£ & „ £*>««?« in *5J-»Ufflv> 

<b a * - ^ 14 h y ^ y -t <j k o ft fi *f * 14 14 & < , in * » m »tt ti ~ S It # co & u Jt 

■€• t r , & i: fc puFAgg # y -t y Fmrx^f lt, « ?f fo 

IIS a <b ttTt h y -tt y -t y Kt4* (to x ur , re 4 #m) • :<oiic, 

y ^ y * y k ) **%w<vm : ®)i£%- k-f z z k wx- z z 0 *»wot9*k 20 

, 4 a k m id -f * re £• »= ii r 9 * k > re <o m *j a m a u * * * -s- 1 * 0 , 10s s ?m ± 
<o r 9 * k > re £ -g- # 1- & ?di re ( h y ^ 'j -t y k ) r 4> 0 x «> m. R w 1- 1± 1£ ffl 1- * -r t * f 

[ 0 0 2 7 ] 

Lt, 1 , K 4> II m Wi WL ** , 2-t£ K > & m & L fz b y 7" y -fc y K$f fflt* 

i k **r* § * . i , i,3-fi tc «f « jBBSR^x «c r 9 ^ Kvs^jj^Lt h y ^ y -t 

'J K * 5* ;u «ja ± , » s L < (i 10* )U ± , HU»i L < 14 20* ;u KJiJL ± , Jg » * L 30 

< 14 30* ;i/ ± -g- tr ft Sg ( h y ^ y -t y k ) *• «it * i # * „ ±ib h y y y -t 
y Kwij-fic^^ts^ifiiii, *t**6- i2« *»is»^ *tfe t o 

4-fiJfflt?§* 0 ^»m6~ 1211 HtiilSUt, M x. 14* , * y * -f y > 

tt # Sr ^ tf f> *L , m U 1 , 3- * ^ 'J n * -2- T 7 * K ^ ^ - it y «fe n - )U (life r 8A8J 
Hit) #&iU>. 
[ 0 0 2 8 ] 

£ *t h > 1 . 3-fi U + «[ re 1» » *» , 2-ffi h* > & L fz h 'J ^ y -t 'J K (4 , IL 

ttJBaa f *re#*WJR*=Lfcre*»=(4, « a & *a re ( h y r y -t y k ) t * *■ . — re »= *i 
re ( h y ^ y -b y k ) jiasil, * re o * u x & t m y - -tf r in * ft m 2 ti z> a* , z <d 

H^t:i&fW2-t/7-/;^'J-tD-* (MG) )i«4ftS. £ O 2-MGI4 0 flf H 
litKSS1i* { )S < | S1X14 3j J Av>^i6 > -» U K» « O ^ © JRtt A< & v» t « *> ti 

*. i/c 2-MGi4fli tt * k Rwm&m® %® # * lt, ®itreasm<7)iaiixi4^s; 

*^«5iSri-^>c U ft J91 J3* K t 2-MG14 ^U^-ro-;u^i; >reR^t— ^UMr1"K^ 
-&5-t;u?6:3B^LT/hre±Jfereret-flX»)ji*<r, h 'J Tv;u^y-to-;K0ff^-fig7j { ^C: 

•tforerererettrti&rererereure < , r^* K>re«iw*ttc < v»re«*»orv»* 0 $ <=> 
»= hi« co (4 , rey^--tfStt*»*L«i«ao r rere*ttfiv»i t e, ,. 1,3-12 u re re re re 
* c , 2-i5 tz r 7 + k > re **re t ^ f y it y -b y k 14 re re & ft re ( b y r y -t y k ) t * 
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[ 0 0 2 9 ] 

i , 3-ffi \z f iX m AS & * % , 2-& r 9 * k > St tf' & L h y ^ y -t y KA#tt£*ik& 
oo-toiLr, r7+K>SHttJiiil (H^nv K) & * $ J5& Jifi & <o # £ 
t -c , h y y -t y k o 1 . 3-t£ oxxf *»^i:o*ft«t4';/<-**ftffls*4; t 

n t u i, m m ( h y y y -t y k ) 14 r 5 * k > m * * $ «& m k t 1- * h y tr y -t y k 

T 2> •) , h y ^ y -t y K*«JK+*£reKF»U#i-*T5*K>»0*|^tf*iftv>i»£-i::ii 

, * r is ri s& ( w ft h y ^ y -t y k & xr u 1 . 3-tt wiiiswi tfi + afltii&BU: 

« o h V ^ y -fc V K ) Oi*taKJ:4EJ£tt*«>ffi:T*l»CjfcJ6, 20 

-30t; 4 *) s J§5 < 30- 50*0 , *f t t < l±40-50'C 1 1- £ o 10 

[ 0 0 3 0 ] 

h y f y -b y k <n 1 , 3-tt 0 .x. x r- * *s ic s$ $ w u (1- ffl -f * y /t - -tr t 1 x , #j x. if , 

y V 7" X ( Rhizopus ) JR , y V A 3 — ( Rhi zomucor ) ®> T ^ ^< )V )V 7\ ( Aspe r g i 1 1 u 
s) R^OftiftiJ'ittaiO, :/ * P J& y - -tf & i* £ 3£ tf £ £ t tf* # 4 0 tf> tf> 

a y - -tf u o i» it „ -ft] ss <o t o £ fl? v» a i t tf*-c § * o w x. if , r/y^ 'fi/7- ( 

Rhizopus delemar ) <D V - -if ( ffl 3 9! ( 1* ) Si , ? y J* - -tf ) , >) V A n - )V • 5 - 
( Rhizomucor miehei ) CO y /\* - -tf ( ; . y ;u ^ j x 9 ( ft ) fa ^ , -f f AIM 
) , 7A'<n<*?ll>X'Z.if- ( Aspergi 1 lus niger ) — -tf ( 5? Rf J! 96 ( ft ) , y /< 

--fc*A) m tf* m «f <b ti 4 tf* , iii?»»*»clRj6LTt.»4t»»t"eJ44<, 1. '< 
- -f t* * it 14* -t r ffl -t ^ i t 7i f -e i ^ . 20 

[ 0 0 3 1 ] 

±gEy/<--tfOteffl?&@si4, K Ifo » * fr * * * B W "C R J£ a JSC * 30 1: JA ± , » $ L < 14 

4ot: &± k-r st:*> s w m <n> m m n * ft na ? & s n r a ^ <t m & u h -ft l ^ y /< - -tf £• 
tiim-r z £ i: iu> 0 B£fta#t LT*?La <>w # - ? * > wag-c^or, ^ 10 

0^>:T^ hD-AjaioJLitlfti'f tVS»«»Sft, (4Dowex MARATHON WBA 

(A fit, ^^^5*;p) *3i«*»ffeit* 0 

[ 0 0 3 2 ] 

BSftS#li:»LT, 1 . 3-t£ #*«'J/*--i;o*»»o.5-20«Iii: 3R iSL, JB A 
il:JtLT2-5fiW^7th> («i«T-801C) «• St W L ^ 56 f <b ffc ^ U Jn x. T it IS * ® 

®fffi^^S-C(4 > tajeffcffi^l'-JtLT, 0.05~0.4ft*<O1.3-fi-^^6<) y -tf 

B«t4 : £ K 4 0 ^90%(7> y /■? - -tf (C ES ^-(t $ 4 tf*, 

tt-CI4iX-r;U^^rS14l4^<^$-f, *l-10lt (W/V)»*ja/:1« ( ft frfi J)t t 

+ ff, #i L < J4*l~3*fl%S-inx.fe3feK'f t? £ t -cs^fk^ 

»(4g'!)^!j'|*4<Stt'fb1--5£ttf J T-SSiiS^tt-r-&C:i:tf ? 'C§4o 
[ 0 0 3 3 ] 

f f (OiaCioTIi, *RJSmi-iPx.-57K5-fi{4ffi*rfiS-C, *.Sr-&^!&v>t&-g-l4 
iX-r t)< it^fLtc * , * ft S tf* # -g- n J4 Jo * # tf* jg £ t) , 

-t y KoniJix-gtf^T-f s ( jdtK^s? tf*^ £ *tt4-y ^ y -t y k, ynu K*'tt? 40 

tiZ) o Ltf-L> iO^-g-, «Ti631t=J:l)fiffttLfcH56fl:»**affl-*-*£t-C, *RtL- 
JS*fi£i-£i:tf*-C#4 0 S«blc^^»JOffl»SrS^i-4£trffi^S«r*B&-t-2»£t 
[ 0 0 3 4 ] 

£«04d'C »^t4Sr^i-4@^'fb»^«-«fflL> »*Rl£fflR«rJt 'f4£tr, 1,3- 

& # ^ e«j y /< - -tf k is 14 w ^ r 9 * k > m i * *r -r * rs a& ( h y y y -t y k ) u 43 v» 

r , S» m i 1& T $ •£ -5 £ t <fc < , 1.3-fi tc ^$ISS)»Ktf f > 2-iiL iz T 7 * h' > Ktf**S 

^ L h V t 'J K * a * fi«; I: K i t 4 c t -c i a , 

[0035] 50 
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* K>Bi*I»i:*tL4iK, * * v> li -g- * t X v> T 4 11 * «r fife & B ° B IK fl- t t *> t; B£ * 

5* K>-S«)S|JRli:lLTV>4v>iit*t 5, 
[ 0 0 3 6 1 

«P »= « A J!S J» $ O - SB X li £ ff * ? T 9 * K > R T * * h U ^ "J -t y KWfln*Utt , rA IB 

( h y y -t y k ) co ffl & t= m t r i± * pi co pi m 14 ** * 0 , -k s, > & » , e * « D B , E a 

H n a B <0 1W. «■ & 0* i3s SD % t L T 1$ ffl -T * £ fc * ? T* & „ fit, -e O ft ffl @ ft , 156 ffl * t- 10 

u r fsr t> « pi £ $ it £ toTiiiv. 

Si ?L , ?L ffl m m fL » *L JB ffl A p°p > ftI!9t n D nXlitAffltn D pf **(f4 i t* { fM. 
ifil^^trtn-Jfilt LT, 1*3 , & , i li -J- 7 7 ^ co * * fa j£ £ tr 3£ ^ A B °p , * - 7° * 

co m m. b# \z m m * an * a a °n , k - 7- * v e 0 i& «t # t 1 x m m & m v> * k s, , /< 9 - m 

co fa m k p d d > ^ ^-^tf)J)OlJ|i:?fliI*ii!xSJiDitfp^ **v>ii^ - Kifxf ? 

<n m x ft ± if t$ u fa m £ ph si i fz 14 & * 1- & ft & m m if e> n. * 0 s & tc % m m * ^ t & 

v>> j»MAb d b, l»t» Q », S^ftB n B, *lt» a p, *fc«4lfcJ|sHci8Jnii-*ifc* t 'C8!*o S 

e> u , « tt 14 a b°b , n b°b , Eje«nia<o®aR-c*oT<>fl!*>*<, wxtf, e fl& * * 

, » * , It, h n - f - , flli, JB ft ? L ft id , vD';7f OjDliifioTU 20 

^ o 

[ 0 0 3 7 ] 

4 ?t * Ife co a A % 14 „ *»WO*a*fl-JBmt=, -igCS;*.^ S B & i it 14 IS m «S • 
^t-BB^ffl ^ * ^> i\ Z> ^-91S1$^}^Sp^ 4 - '^'A/"Cv»"C J: v» 0 # U * % ^ o ^- ^ co K It l» it 
Sr^Cifi^-Cftt^1t:»J ; Sr-&tf>li:^' f MSL^o St K It t L T , ^x.l4*> h=i7iD-;w 

8, 3* v .-Jf - ;u , tf 7 -V > SI #: , -fc -9- ^5 - ;V , ^ r -V * - >U , ^ r -V ^ % > p- * v y > 

^ W KS, ';^t>a^ftf)i ^ 5r^^fitS1fcMi5iy f 7Xa;nf>SAj^f ^gxx 

r 'K 7^3^e>»^f 7'r/Sx7f^ ( 7* ■f- )U b K D * v T - V - )U (BHA) , 7* f- 30 

;u e Fo^y h )V > (BHT) , * y -t-7* ^ ;i/ t; K o # 7 > (TBHQ) , 4-K 

,6-v--t-7*^ ;v 7 * j - n> (hmbp) fi z 4 -) & £- fiE #t BSIt ^ * i t tfx # ^» 

o h37iD-;P|STI4, a -hn7o.D-;l- > / 9-h=J7iD-;v- % y -h37jrn-;i/ 

, }437iD-Jl', E -h^7in-;ix % f-h37^a-;u, a 7i n-^ii i 

r>*hn7in-;pjc7.r-;u (SS l> 3 7 i □ - ) #*<tl/4ii:5J*T|i« 0 Hl^ 

* nf,' KfTIi, Wilf, p - ii n > , *>^*-9->-^>, 7^^*>f 

* (f 4 £ t t # * o 
[ 0 0 3 8 ] 

^ > ^ - #j , * fj ^ij , fi #j , fflc Sij , k 5g 9J , ft 3H j» «E ( « , , Jt ? y - a, , « 40 

® m ) > » fi? ffi b* , « « > » m is is #j , t* ;nt #j , mmitn, /j> a » , # » , r- a, » 
, 3 - > ^. ^ - ^ , # y -9- v * 7 'f k , 3 7 - y > , # fa, u v ^ > 

f *»*»f c, ix* % i^*n^J t LTI4, , O^l, -H-i*fl-x ^1®^, # 

v> a t> »t X 14 * v» „ 
[ 0 0 3 9 ] 

77* K>K4J4f>'77* K>»**«BKfB6i:+*fb 14 T5* K> 

& U * 4 o 7 7 * K > m CO — H 4> tz 9 A* is CO (4 159 E TO. 14g, M S % E T 0 

. 19~0.20gt co$R#*<* () 5 #BB) . ffiSfi, $ <b (Z 14 *l & ± , 75 + K 50 
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RRRRtftaftftRwRA (tajxcr, # a 60k g tu) — BSfc>>«>«R*(i* r ^ * 

H >R»RR i: LT, 0.001g~20g, !fU< Ii0.01g~10g, J: *) iff % L < Ii0.05~-5g, 

* n £ L < liO. lg- 2gt *• « „ 
[ 0 0 4 0 ] 

#&^co;fr®ftft£3mK&ftp D pK8ffl1-<&i#ftUli, ft 0 a p E ft 1" * 7 7 * K > R <D 
ftttttSRtft*. t/cU & ft p d p tc E 1" * *£ *f S <£> > ge-g--r^D;Ap 0 B <o«lXfiUJ; 
o-c^fbi--Sit^«b, ft St IK R o — ax li t» ^ r 7 * k > t? * 4 b ') ^ >; t >j k 

* -T * F yyjt'J K * ft q'S U E ft ft * » ft t:: li % r 5 * K > K t L T 0. 0003fi ft % 
J£l±, «F i L < l*0.003Sft%fcll±, J; Iff i L < (± 0. 03S ft *J-J. ± t&&<fcoi::Eftft.& 10 

o 3 <b k , i , 3-fi: u *» r r R r ft* . 2-t£ u r 7 * k > m ft R ft L t- •; u -t ■; K * Ifc ft 
0 d p i= be ft ft « « ft (z i± , i. 3-ft iz <p mmm r ft , 2-& 1:77* k > r ft l £ h u f •; 

*-f Kfc LT, 0.001***Ja±, »H< li0.01S*XW± % ii)ffU( liO.lRftm 
± i: ft * o 
[ 0 0 4 1 J 

*i«»l*ft £ H p°p t Ltttfflt a * ft , «»Jtt#fl-l!Plc*JV»r«fflO*j*, W x. 

*-Rl»©aRR-i:RRq"qfcLTftffli-*»ft, & ft % O * ft ft (0£» ft 14 , ft S& -Jd 
W I « ft~R R S ft 4 R I) # R R * ft , RRRSSfcEftRftftRffl* 
[ 0 0 4 2 ] 20 
ftftW<->ffift%£fSI- D D D i LTttRftiRft, S^lfiiif fi4t 5 O^g i L < , 
ftPtt4<»tfi Lv>. ^ft, fi^iftt 

i'Ci'Jliii', taj x. I4\ ft A ( & 60kg i LT) -BSfc D*ft«fl77 * K^SSO 1 
/X 14 7 7 * K >R£Rftilg|»l& t ft 4 itftigj 7? * K'/«t«|i LT, iifti&O. 0 
01g-20g, jfU< (4£j0.01g- lOg, 1 d Sfi L < l±*!?0.05~5g, ttff J L < liftO.lg 
~2g£ - B l® ~-3[£0 t>#J LTS4tSOii'J;v> 0 
[ 0 0 4 3 ] 

>**R*jfc»ft % *R93«>RR&(i % 75* K>Sl: K 3 t ^ + tx >Ri (0 

* ft S i L v> o -«C75*K>» ( n-6R ^ R ft R Iffi R ) K3*A^fx>8 ( n -3 30 
Jh ft & ft R Sfi R ) (4 , f tif ft'j y -*gt fl - ij y i, >g^t,H- «9g'ft - -:j-i-i£ftft 

$ ft 4 „ L^^oT, 79 + K>lt#fflTa4L!t»^i:ii, K=HJ-^*-9-i>K<0^ 
ft ft £ #P flflj ft 4 „ i , 3a»t-K3-9-^*^i>RSrmaTS#L7t*&fttci± N r 7 * K > 
R<0£ftft££p$ijft;*, o ;oi ? WCfcfti: t , 7 7 ^ K>St K^tAttx 

>R*R*ft*>ftT«R-r*Ci:*«a*L^ 0 * tz , i^'J >If HCIU'f ? 
x>Sroffl^^#tt:ftv»; i: ft <b , (5 i A, t' .x ^J-.vR-rftf&v^.r t ft g 

t L^o Lfc^'oT, x-Of^v^ivgii^^i,^, ft a x- 1 % £ t- t- & 4 c: t 

tA + ti>»fc*ttiftifi*)J«J: Dai U>. f LT, 77*K>8i KnfA + t 
x->*<0&*'btnt{zti\ l *r* T9*K>K/K^-9-^*-9-Jc>^Jt (ti) 0.1-15 40 
OI&H , «P j - : L < 14 0. 25- lOOSEH i:*5 i t Uv>. * , 75* K>|«) 5»«) 

[ 0 0 4 4 ] 

fc*, ftftp D p, 11*ftp D p, RRRftB^ R R ft R R ft ft. fLttiifflftn'S, RAfflftiufc 

fro*»w«)t*aft*utt, k ft p° B a jjt « & yf a ^ ft p a P & ^ « * <r> ft ft » fjoc 

^ IW , 3cHX(4|6]±^fflSr*L, »^ (SS«*"JSc, ^*t$U8jc % ^ftfiJSic, « Ht M R , R «t 
MR) <r> ft gU R » <D IE « If. *> T ^ R , R«Xttl6j±ftfflt*L, ? <b U > ft R , IS Hi 
, m IS > It^'it'cOjEllfSiegOffiT^I!*, 5fcRXI4(6]±f^fflSr*L, $<bic(4, R 



(13) 



JP 2006-502196 A 2006.1.19 



i& m -r h tz to <r> y - * (fixi^o7u^§) \z ie m x Ht m * + * & t* l t m a -r * <> 

[ 0 0 4 5 ] 

^ u , * * w k * ») , *«w*s«btz*#w ua, # » 9, uu riao* 

( r ? * K'/*fci«tBiit* h y tr y -t y ko«4*s) 

F>S4lli: Ltt^f ■ rivft ( Mortierel la alpina ) ffl V> 10 

„ :50U 3 - * 1.8%, KIB*E»3. 1%, *2?S0.1%, KH 2 P0 4 0.3%, Na 2 S0 4 0. IX, CaCl 2 • 2 
H 2 0 0.05%£ 0*MgCl 2 • 6H 2 0 0.05%£ # tr ig *& 6kL£ , lOkLig * * \Z M » L , «J §§pH£ 6. 0JC 
WStLfco BtT *g* ?S30L£ « tt L , iaS26t , J§ $C * 360m 3 /h, fg F*J BE 200kPaO & T* 8 B 
Wwa*C«#«F*«rffofc, i3 . li * * * 10~ 15ppm* 41 # 1" 4 J: } U 

W * L >fc . £ <b tc , * n - x a IS * 4 B 1 i T (4 % Jn ft tc 4 o X « *b * (0 ^ ;W a - * ffi 
S* } H2.5»«Hfflrti: i i C, * ft. 1SI I* J40. 5- 1%* 8 W L fc (Jif2<0%l4, fiS(W/ 
V) % £ £ Rfc 1" 4 ) o ^fSIJTt, i§ , fejSi:i>l7 7*K/'8i|t||iStt5 F'J 

y y -t y K*fftt*ifl:S;BiRL, #^ft£B#^^-^*^>»ffii;4^?Ai)B£»mL 
■t y k (7?*K>iiiMjy>jtij Kwftf^eiue^) i50k g ^ » „ & h ft tz m 20 

m ( h ') V ') -t y K ) £ * )V x. 7, •? iv it L , W h ft tz SB tts R * + x * f- /u £ 77* * n 
■7^77<-?MLfci;?i, ^JlteKi:** J77^ K>f<?)i^li40. 84XT- * o 

tz o & *; , /< n> 5 f- > si , x -r r y > & , ti/OS, y r .'j/i/>s, ->* 

* -t-y -y J \s > m. t£ ft-fftll.63%, 7.45%, 7. 73%, 9. 14%, 2.23%, 3. 27%T * 

o o $ <b K , ± IE 7 9 # KVi^till (Mjyjt'J K) ^xf ji^x^f ;HtL, T 
5* K>Stif A-x^f A-i 40%# trlta&Kx^^jt^-r^^^-^^f,, # £ <7> £5 « ?£ # 
?07^57-(-i:J;ot, 99179+ KVixf*x^fA<*»i • »«Lfc, 
[ 0 0 4 6 ] 
^44^11 2 

<i.3-ftK*«flg«?»a*, 2-tti:7 9 + K Lfc h y ^y -t y K (8A8) «■ 5-=e ;i- 30 

xia. ± t> h y ^ y -t y v <n> m m ) 

'f *>S!*»»ffl# (Dowex MARATHON WBA : f >7 ^ 5 * )\, , jg f( ) i00g£ , Rhizopus d 
Plenary - -if 12. 5%tK * U - * 3R* :ffla«im (*) ) SOmlCffiffl L , tET 

•C IS j» $ T @ ^ it 'J /t - -tf Sr f# o 
[ 0 0 4 7 ] 

^u, *t«if#fc75*K> at £40* h y y 7 y -t y k (TGA40S) 80g, 

7>7*y^mi60g, ±SBH5eft y -If 12g, 7JC4.8 nl€r30'Ct , 48^H, (130rpm) L 

i)) f ib£lt'?*/: 0 R6»Tft, ffi -ft -ft $ tL tz B J6 ft V - -tf £ t# tz 

o 

•&t*, S Sfe ft y - -tf ( Rhizopus delemar y - -tf , S# : Dowex MARATHON WBA, jg 8& 40 
) 10g5- v -V -7- 7 Htl^7^*7A (1.8 x 12. 5cm, ^*31.8ml) Hifi^ll 
•C»^TGA40St 77 7*y ;UK£l:2{CiS-g- L tR * JB Sr - « o * 3* (4ml/h) f A 7 ACl 
L, 3SS(Di^lf4:tt, Slc-yfiJJg «r400gt ?# fc 0 ^ci5, * 7 A Mm 14 40-4 ir t 
L tz o t# <b tz R Id Si ri» <b * S £& <r> 77 7* y ;p & 8. r>*3S g| o ffi ffi & % ft =f- & @ j- j: «j ^ 13 
AfflflfllgOifBSilg (Aft 77' A, MR, HA, Kfe) £^T, 8A8£-g-;&-i-*rtl 1 gi ( 

h y ^ y -t y k ) tut. tu, # * * w v v ? v u y y ? ■? 

4 - iZ X l) , » t> j^L 8A8# # M J3i ( h y ^ y -t y K ) ^ <r> 8A8<0 «ij -g- Sr m t C ^> , 3 1 
.6*^%-C*o7t (fcjS, 8P8, 808, 8L8, 8G8, 8D8<7) ffl -g- 14 ft -f ft 0. 6, 7.9, 15.1, 5. 

2, 4.8^e **-c* o fc. h y ^ y -t y i»o2-tta*t4 fllSSRP, o, l, g, di4 -e-n-ftt^-? 

;u5f->^, 'jy-A-s, y-yyu>^, ->* * * - y - y j v > m. «• m. t , 8 50 
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P8I4 1.3-* 7* V D 4 )U-2-'* A> \ h U -i )\<-y V -fc D - ;v , 80814 1. 3-* 7* 'J n -i )V -2-* V 
■*4n,-y*)*:u-)\, y 8L8I4 1. 3-* 7* V n n, -2- U J V * 4 ;u - V >J -t n - ;w , 8G8I4 1, 3 
-* 7" D ^ ;u -2- y - 'J y U y -t D - ;W , 8D814 1, 3-# 7" V D-f *.2-y*t-y- 

«; y I' y »; ;v - ^ <; -t o - ;w * v> -9 ) „ & £ , %hixtz 8A8-& =£ rft 51 (MJ j"Jt'J K ) rt> 
"b5cS«0^iifK^^D-7 J-^77-<-t:J:oT, 96^6 *X 8A8& frft • ffi ft L fc o 
[ 0 0 4 8 ] 
Hifefll 3 
( I* f> * 7* -fc ;uco §!! it ) 

100® fiSB ft t>*:it?£ / 'J -b 'J > 35g hSC K 7X ^ *D x. 50- 60*C fSSL #iS200 
OcpCO -If 7 > « ft £ n ft L fc o *i:««lT»f;77#F>K^t*l ( h U ^ ') -t 10 
'J K) tf * 5 > E«l 0.05ft *** jft* L , rtS* 1 £S3M Lfc D ft ft ft 2 T#fc8A8*32 

* A* Xft *j 1" a ffl ft (bU'J-t'J F) IC If * 5 > Ett 0. 05ft i»*E^U l*l § 2 3: H 
SUfco rtSliUI^T, SSi:i!)*'/-tJHS®8 ^Sfcft * It v» , -&200m g co § 

T , ft ft t- 4 0 * -f -fc ;u B ft ft If ft m * ft n x — ft 200mgCO n $ *.ft ttJV7 h # 7* 
•fc *> ( 8A8-& # <t ffl vfll ft # 7* -fc ;P ) £ g{ & L fc o AK«ffl«)*«*/t*iLT, 1*3 ft ft 

* * U - r rft L fc v 7 h*/-fc)^BHi;SSLfc 0 
[ 0 0 4 9 ] 

Hifeft 4 

(ttf f ^iaiL-§i:5(?tr 7 + K>§tttffli«S* 7't;HiKKt) 20 
ftft M IIS (ERP: Event related poten t i al ) CO }SU ft (4 , B # BS ft #5 ft H ^ £c ft f§ ft ft 
ft*ftftftft«>fti«>fcRft*ft«ftJBftfcftv», ft ft * K # - M * L < (± ft # SU ) I* ft * 
fflv^Tffo/wo 1" ^ y K * - > £ a L X iSftlfc 1000Hz fc 2000HzCO 2 a CO i& ft £ S 

^tt^l : 4, S^Jiil±7V^A (7)1111:1^ L ,. 2000Hz<O g «R$4<M - x. fc B# K 

¥SO#*J'tjf L, S^ScSr 85: x. & J: •? ft** L fc„ tt & , ft <o Si? ft 14 90dB, & ft ft IK! 1 0 
0msec, 1^ HQ PS (4 1000- 3000msecco 7 > V A t L fc e * <75 K S£ O i3 j3 J: * <D f)J ®c H gfc 
{±2OO0/A-C^fgB#Pflii^iO75-T , *o fe 0 itL*27*o y ^ ^ Jg t T * ft mi « ft ft £ iM ft 
L fc o Ag-AgC lftftS:fflv»rJia«*E»Lfc. ft ft <± , J£tii:ll* f 5knJ^Tfc^^J;d^, 
iS«f'i:«8;:i&or3S3r ( M Wi 10-20ft ft IC m. c T Fz, CzftlKPz) it, * L 

r»ft«ft«Wfl:»*=fti)#»tfco 30 
^jra-r^ifi^ftcoWfiJ^ (4-HcO^;^T-li 2000HzCO ; &) BBSS* 4 <b 250- 600msec <T> ffl <D 

* * ft ft ft ft * ft K 69 ft ^ ft » ft- * * ft ft L T ft ft + * H ft ft P300 fc B ft L > ft ft 

W i- * ft + * ) fcLfco 

[ 0 0 5 0 ] 

K^#»P[Mft«0|5iB^^firv>, (sjft4r^ibttfctt^#12^ ( ft *> ft ft **ft < , Jiaffi^^T 
*«^'i<, pgBCTftfJ «r ^ ife L TftSA*!?.^ <c> tL ^ v,» A) i A fc BO 2W U t> «t (A:n=7 
, B: n =5) , U 14 — B T 9 * K >K 240mg^«^-C # * X n iZ , ft ft 3 t? ft ft L fc T 
7* r/itt*S»B#/t*(r7t K>ftt Lt 80mg/iB ) 3& *• 1 + H ft ffl $ * , B 40 
ft U 14 ftft * 7* -b * 3tt *: ft ffl 3 „ #7'-t>UCOffiJRftf£-CftftWft!EftSr«dftLTP30 
OOftftft Wfift iftft L fco Aft, B»Oft«#UI4 % -f- CO ft , 1 *• H , * 7* -fc ;v CO ft ft 
tjh*T**?'/a7* UliLft. 7 * y v 7 7 h ft , AP U (4 ft i& * 7* -fc ^ * , B 
Si: 1*77 + Kv»ftftftfflftB*7--fc^*i4-^|B|ftffl$-e-, *7*-t;WCOftHXftftT|B| 
ftCftftftftftffifrftftUfc (ZLftftft^ ^a^^-/N'-^^) „ 
[ 0 0 5 1 ] 

»ftMi®mftcoillftc7)|g|, ^jfiiSrfifv^, #^^^co jflL ^ h Folchffi t,z r ft ft ft £ ttl ffl 
tfco -e-LT, »@7Dvhr77-f--?lg^jJ'IL, ';>ftft®»-S:^^fcoT, ^ 
^ 7 - )V fc (0*j* -CTk £ L fc ft , 10%i£^-y ^ J - )l> -CfttSft > ^^^X^^fc Lt 
, #X7D-7h^77-f-t*«ft4:t-c^ ftftV > ft g>t>«75 + K fc 50 
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O 

[ 0 0 5 2 ] 

m i t= i± a ? -t ;u mwm & <n stm y > re s <?> 7 9 * k>»*<ose^ 79* k > 

K^-*«:ffl?ftre*7 , -fc;i'S-ffi^L^ma#«0JfiiftV >reg c f i c979* K>»ili75* K 
>^^-*ftffl! ! fire*7 , -t;i'S-«ixm#«UiiJaL/w7!>^ Kfil*^-b^4fi)RLt6«fro 

jfiL m ') > re K * w r 9 * k > k fi «i % ift * 7* -t m hit t m jr ft -e i± m it i± * *» o fc 0 

[ 0 0 5 3 ] 

ar**«rctt«ro*B*£tM=«*tf>sefl:«:Bi2»tfis3 k * -r „ in la * 7* * ;u t it m. 

LT, 7 5* K>»ttAI «Ji*V-tA*«)Rt4; tT?, if P#***r* U 12. 3msec3a*S 

L, ffi OS rt f =£ & U 1. 9 a* V**+ * £ t ?5* W <b *» t & o fc c if B$I4 1.8msec/^, tgifS(40.2 10 

/u V/^ % ft •? ft $2 HI , jS^-taifcrtt&ibftTii'*) (Good in DS et al. 1978) , 0 

ii, ¥^"C««#*>B*pjE;.:gFa*»i$-c6.8#, fi-e9.5^«Sct:tit* 

[ 0 0 5 4 ] 

* , 12J* ft it -P ft (C o § 4 HI W ffllj 5g K ± •? f* fc * ft 489*- * * ffl v> T , P300 ( if l$ 
£ IS U ) ii»7 7*r/«l ( y > Kg g ) ko«W**/M:*ffi(;*cf<-^ififliiaai 
fjfc^fc (H 4 ) o ifB^co^-g-, 79* K^KltOHI|i:tH:ffiH ( ffi ^ ^ »R— 0. 27 
) *»BK)fe*ix r 9 * K >tf «)l|Jot: 4 *) »B**»«lft -5. £ fc <b fc * o fc e Sfc 
» ««OJ§* fc , T9*K>ai«fcC!>|IIH=**«t«B (* B9#&R=-0.49) a*Ba <b ft, 
7 9* K > & * i* iOU 4 IS H * f tc £ < H:tii ! !9y>i:iofc 0 icoi^tc, 7 9 20 

<0®flH4 79*KV»K4*£fc;&t1aj*TMI5g$ftfco 
[ 0 0 5 5 ] 

& jfeen 5 

(*##<OBfilJE«FUa»Ji- 8A8-& * A ffl re * f -fc ;u « Jfc ft ) 

*ifefU4 fcra«u, ftstjeanai* a 0*91*1?^ ra**»fe*ifcit##i645 

**** < , Jt***-C||*fl[*«* < , IKSBCTiSf* £ HJfe L T««*«B* <b ft 4 v» A) £AfcB 

O 2P l: 5> «t ( # n-8) > Aff C li*K« 3 fig Lf; 8A8-& W A ffl ?i J3I * V -fc ( 7 9 * K 

V flft fc LT 72mg/*i ) 3$Z £ 1 + E W flR ffl $ * > B»i=l±«Htt*7*-tA'3lifr]RfflS-*, * 7* -fc 

^ O ffi Jfc M f£ T- * ft Btl « 1; {£ £ $9 5e L T P300W if B# t>*ig AS £ ?I 5g Lfc ("Itft) fc- 30 

> 8A8-ft-*ftffl«re *V°-t;W^«^i-^itlCj:l9 x »P$* ? ^jtt: 16. 3msec® ffi L , jg 
?S * ? ^T ^ K 2. 4 ii Vif * -t" S i t W h A- b % o fc . ^{Slli, f ^ffttf 
5> J itR#-e9.1^, ««-C12.0^*iSofcii: 4. 
[ 0 0 5 6 ] 

^M^IJ 6 

(77*K>SiiSBKSit5it!l ( h y ^ 'J -fc y K ) E'g-^T'-b^OWSi^il) 

■t* 7 > iooR*«a if^as ^ y -t y > 35R*«b tc* * »p x so-eor -vmm l , *ss2oo 

OcpCO -f 9 -t*- > 4- P®{ L fc o kz 1 -Cff fc 7 9 * ( h 'J -fc 

y K > 50* fi % t r* (7^-?ft:^:re)W®tc£^4^'1'3-9-^>^ji>^^iurK3^^ 

* -9" J- > »W*I-&-l4 , -t ft -fft5. lXiS J: 0*26.5X) 50** % -CiS-g- t s ^^5>E?fi0.05* 40 

SXSrti-g- LTflgft 3 tPIS! Lfco 7 9 * K ( h ') ^ 'J -t 'J K) 80*gXt 

14, -E- ft -Tft5. lXi3 4 y*26.5X) 20* I%f fl^ L, If ^ S VEfi0.05li»t jR* L t ft 
§ 4 II SI! Lfc 0 H 1 f # fc 99X 7 9 * K>Sxfji,xxf JH:, tf ^ 5 > Ei& 0 . 05 
liXtl^Lrttf 5 :ii^l»3 - 5 Jffli'T^ *ftt=J:»)*7*-fc^ 

*»»Vte»*1fV^ —ft 200mgCO rtSIJt#tJV7 h*y-fc;u*$i!jitfco 
[ 0 0 5 7 ] 

Hifeffil 7 

(re85«ri£#j^o«ffl) 

^ift W 2 T # fc 8A8 Sr 96-^e )V x-fr W f 4 J3i ( h 'J V y -fc y K ) 400g, *KSP*U 50 
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48g, *U4>m20g, y «; -fc > lOOgS VO. IN =ff 14 V - ^40ml £ M x. , 4 -T - 

-CfrffcS-tirfcW*,, ttltffll97lc^iDit 4 'J 7 F ;i-t t4, C *v & i§5 )± « & ft 1b $ K 
T f t 1b L- , JBRJLfflEfrWftLfco ft St ft *t » £ 200ml -f oy? X f 7 ^ 7 ?|:»4L 

[ 0 0 5 8 ] 

(-yjt.-^'sco'ffiffl) 

/? _ v * a 7* * X h V > 2g£ 20%^ 9 J - fi> 7k ffi 20m 1 U SD L , £ £ U J* ? - 9 - "C « 
# L * ** , Ilfil 1 tflfc 7 7 + K > St* F 'J ^ 'J -t 'J K ( fcT ? 5 > E £ 0. 05XSE -g- ) 
lOOmgfc iDx, 50t-e2^fflO + a'< - l> Lt, SiS^iP ( 11$ W ) flU $ <b t- tt # £ 
M tt & * { £ 4t: r 101$ -f >- * ^ ^ - b L- fc o £ fifc L- fc it f£ £ , a't>»m:ii)lCU n 
* -tr- > t 1 ft MM£ , * ft * * ff v» , 77*K^IttMjyj*'J Ki^ttSv? 

T 7 * K > » ft # h 'J yjt'J Fittti'/a-^tmLfc, 

[ 0 0 5 9 ] 

[El] Bai«T9*K>»**ftffl*4IB*7'-t*ao f *';--7*yS***r-fe;u ( * (ft # 
•7* -fc ;v ) &%tt&ojfiLift'j >»R07 5 + K>»Io*<t*f t. 
102] 02t± r 7 * k >&ft=*rftffirii»iii * -7--t ;uso>* * v - ^rift* * r-t * 

113] HI 3 li r 9 4r K > $ ft * ft ffl rA tt * 7 -t ^ & * >; - r ffl ft * 7J y -t * ( « (a 77 
■7* -t: * ) awDt«o*«o*ejk*r*i-. 

IE 4 ] E4I4P300 (ftB* £ ««) b ikm V > » * O T 9 * K >Sf t M S:f t . 
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